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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in Its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6. 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA ftJIH PA3BAJ1 bLJOBUBAHMfl YCTPOMCTB M3 nPO«>MJibHbIX TPVB 
(57) Abstract: 

McrranB30BaHHe: jyin pa3Ba/ibnoBbiBaittm ycrpowcTB W3 npo<J>wnbHbc< Tpy6 (nepeKpbiBaTejieft, nojjBecoK 
xboctobmkob, ^uTibxpoB m T-A-). ycraHaBJiMBaeMbix b cKBaj&MHc. CympocTb M3o6pereioin: DaJIh^OBKa 
co;jep>xHT Kopnyc (K) 1 c ueHTpajibHbiM KaHanoM 4, b wdkhch uacra Ko-roporo ycraHOBJieH niTynep 5. B 
crenKe K BwnoracHbi yrvryoJieHMH 6 h 7, b KOTopbtx c noMonjbio onop 8 m 9 ycTaHonneiibi TpH Bajibiryioirpoc 
aneMeirra (B3). OpiroeM onopbi 8 ^eyx B3 ycraHoaneHbi b yrjry6jie™*rx 6 K neno/jBUJKHO, a onopa 9 B3 12 - c 
B03M0?KHOcxtiio pajrwaribHorx) BbiflBiuKCHiw M3 yrvry&neHMH 7. rioflrouKHaH onopa DbcnarmeHa b nupe n,Byx 
3Kci;eirrpH^HBix oTHocMTejibHO ppyr npyra upuwHppoB (LI) 13 m 14. ripmew U 13 c 6ojibmwM ^waMeTpoM 
yruiOTHeH OTHocwTejibHo crenxii KOpnyca 1, a 1114 c MCHbDniM jrwaMCTpoM Bbicrynaer b u;eiiTpanbiibtM 
Kalian 4 K m kmcct KaHaribi, coo6maiomjie i^eHTpanbUbai Kana/i 4 c rvyxp ann mucckoh KaMepon 18, 
o6pa30BaHHoA creKKaMH yrvryojieHMH 7 m TopueBb»ui noBepxHocxHMii U 13 m 14 noflBHJKHOH onopbt 9. Tanoe 
KOHCTpyK THBnoe BbmoniieHHe BaribnoBKH o6ecne*nraaeT rjejib - noBbiraenwe KaueerBa h Ha^ejKHocxM 
ycTanoBKH ycrrpoftcrB W3 npo^w/ibHbix xpyf>, a TaKmc noBbrmeHHe pa6oTOcnoco6nocni caMofi BarrbnpBKM k 
B03MOJKHOCTb pacmMperoin ^nana30Ha pa6ouero jrwaweTpa. I 3. n. <{>-nbi. 4 hji. 
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Description [OnHcanac H3o6pcnrcnH5iI: 



M3o6pcxeHMC oti IOCHTC5I k o6nacTH 6ypenuH w KanHTajibHoro pewoirra ne<J>THHbix m ra30Bbix ckbjukhh h 
npe^aaHaMeHo, b MacrHocrw, a/ih p a3 d an buo bl»i Bamin ycrpotfcTB wo npocfcmibHbix TpyG\ ycTaHaanHBacMbtx 
D CKBaJKHiic npu M30JiHH?iH 30H ocjioHuieioui, B03iiMKaionB*x b npoueccc 6ypemiH cKnaKHH m npu 
BcxxrraHOBnenMH pcpmctmmhoctm o6caAH*>ut xurioini. 

M30ecnia BajibupBKa pjw pa3Dam>upBbLBaiaiH ycTpowcTB M3 npo^mibicbix Tpy6, co^epxan;a5i Kopnyc. 
npHcnoco6nenHi>iM a* 1 ** coc^wnennw c Konoimoii oypmibHbix Tpy6, c t^eHTpanbWbiM KananoM n 
yrjiyoJieHJiHMH b creime, b Koropboc ycTanoBncnw c noMomwo onop Tpw Bajibuyionxnx 3-nexieHTa. 

HeflocraTKOM 3Toro yerpoMCTBa hbjihctch to. hto Bajibuyioatwc ancMeiiTbi npu paaBanbupBbtBatiHii Tpy6« 
noA ^eitcTBHeM ynpyroro aneMCHTa nocroHHHo HaxoAHTCJi b oj^hom noxiojKeHMH. IloaTOMy npu 
Heo6xo^HMOCTH CHM3MTb paAwanbHbie Harpy3KH na npo4>rcribHbrii nepeKpbroaTOib rrpn ero ycranoBKe b 
CKBamiaie, nanpMwep, npu peMoirre noBpe»^HMM ooca^iioii KOJiOHHbi B bhrc ine/ieBow nqxjx)pai^™ t ^ aim an 
BajibijpBKa HenpuMeHitM a, nocKonbKy M3-3a hcbo3Mojkhoctw chjukchmh pa^najibHOM Harpy3KH Ha o6ca#Hyio 
Kojiomiy npoMcxo/^wx ee AanbHewniee pa3pyrneiaie. 

3a^aMevi M3o6peTeioiH HB/iHe-rcH noBbnuctwc KaMCCTDa w na^ejKHOCTM yeraiioBKM ycrpowcTBa H3 
npo^unbHbix Tpy6» ycraH aiiraiBaeMbDC b ckbjorkhc npw i\3anmsyni 3oh ocjio jkhchmdS , B03HMRajomwx b 
nponecce 6ypemfH CKBaxHH, h rrpw BOOcraHoanemiH repMeTsraHoern ooca^Hbix kojiohh. a xaKJKe noBbmieioie 
Ha^eaHOCTH m pa6orocnoco6HocTM Ban bnp bkm m ofiecneneHMe bo3MO)khocth pacuiwpeHMH jjwana30Ha 
pa6oMcro ^iiaMCTpa 6e3 IT3 m ch chuh ^naweTpa Kopnyca flaimoro Tnnopa3Mepa cawoii BanbuoBKH. 

TexHMMecKHM pe3yjibTar ;;ocriiracTc« -reM, mto b BanbupsKe pjw pa3BanbUpBbiBaHM5i ycTpowcTD W3 
npo^wnwibix -rpy6. co;;epmaii;cM Kopnyc, npHcnoco6«neinibiM jyin coeAHHerotR c kojiohhom 6ypwjibHbix Tpy6, c 
up HTpaji i>h WM KaHanoM h yivry 6n chu hmm b crenKe, b KOTopbix ycTaiioB/ieHbi c noMonjbio onop xpw 
Ban bi^yio Unix ajieMCHxa, onopa o^hopo Bajibnyionjero aneMen-ra ycranoaneHa b yrjiytmeHMW Kopnyca c 

B03MOHLHOCTbX> paflWaHbHOrO BbmBMJKeiflW M3 Hero. Paj^MaJlbHO nOABHKHaH OnOpa BblABJURHOrO 

Bajibnyion^ero aneMCHTa mojkct 6biTb Bbmamiena b nw^e flByx jnaaMeTpanbHO pa3HOBem«iatx qwram^pOB, 
3KcueHTpMMHbLx oTHOCMTenbiio npyp jnpyra, npwMCM uuanu^p onopbi c CojibniMM njiaweTpoM yunoTiicn 
OTHOCHTCJibHO Kopnyca h o6pa3ycr co creHKaMM yr/iy6jiemifi rn^paajiip iccKyio Kawepy, cooen^eHHyio c ero 
u;€HTpanbHbOyC KaHanoM. 

Ha 4>nr. 1 npeAcraaneH o6mnia Biy; BaribqpDKM; na <J>wr. 2 pa3pe3 A-A Ha <{>wr. 1; Ha 4>wr. 3 pa3pe3 B-B Ha 
4>nr. 1; Ha 4>nr. 4 o6caAHan KOJiOHHa c ycxaHOB/ieHHbiM TTpo4»wnbHbBvf nepcKpbiBaxcncM c noMombio 

ODTHCbl BaCMOH BajlbUOBKH. 

BanbnpBxa pjin pa3BajibupBbiBaHMH ycrpowcTB H3 TTpo^HjibHbix Tpy6 coAepTKirr Kopnyc 1 c pe3b6ow 2 d^jih 
npMcoeAMHCHWH cc k Konoinie 6ypwibiibix Tpy6 3 w tienTpajibHbiM KanajiOM 4, b HwrniieM warrrw KOToporo 
ycraHQBneH nrryuep 5. B ei^eiutc Kopnyca ] BbmojnieHbi yrjiy6jieHMH 6m7 ( d KOTOpbix c nowomtjo onop 8h9 
ycraHOBJicHbi Banbuyionpie 3/ieMeuTbi 10. 11, 12. Ilpirqew onopbi 8 AByx Bajp^uyionjHX 3JieMCHT0B 10 m 11 
ycTaHoaneHbi b ypjiyGjieHMHx 6 HenoABwmHO. a onopa 9 Bajibuyion;cro ancweiiTa 12 c B03MOJKUocrbJO 
paAwajibHoro Bbyx bmjk chuh h3 yrny6neiiMH 7. no^BiOKHaH onopa 9 Bajibuyionjero aneweHTa 12 BbmojineHa b 

BM^e ^ByX 3 KCHCH TpHMHbl X OTHOCMX^IbHOI^O fipyr APyPa mtnMHnpOt3 13 W 14, HMCIOmHX pa3HbIC HWaMCTpbl. 

ripOTeM u iui kha p 13 c DOJi^niuM /jHaweTDOM yiuioTneH OTiiocHTenbHO ctchkm Kopnyca 1 c noMombio 
yruiOTHemtH 15. a upimnijip 14 c MeHbnniw nMaMerpoM Bbicryiiaer b ueHTpanbUbiM Kaiian 4 Kopnyca 1 Mcpco 
OTBepcTMC 16. BbmojnieHHoc b creiiKe, m HMeer Kanani.i 17, coo6u^aiomMe uenTpajibHbrif Ran an 4 Kopnyca 1 c 
rHApaBJiwMecKOM KaMepow 18. o6pa30BainiOM ctchkqmm oxbcpctmh 16. yrjiy6jieHMH 7 b KOpnycc 1 h 
TOpucBbiMM noDcpxHOCTHMM ujuiHiynpoB 13 m !4 no^BuxcHOH onopbi 9. 

Pa6ora BanbixoBKM noHCHHercH na npuMepc BoccraHoanciatH repMCTHMHocTw o6ca^HoA Konomibi npu 
o6pa30DaHMM o neii Tpeinwiibi. 

B 30iie 19 HapytncHKH repMeritMnocTH ooca/niow KOJiomibi 20 npe^BapnTejibno ycTanaBmiBaK>T 
nepeKpbtBaTejib 21 H3 npo<J>MJibHbix Tpy6. ny-reM pacixmpeHMK ej-o ^aaricHwcM wjwiocth. 3axcM na kojioiiilc 
6ypmibiibix Tpy6 3 Biryrpb ncpcKpbiBaTcnn onycKaioT Ba/ibu,oBKy m BpamcHweM, c noAanew bhm3 Konotmbi 
6ypnnbiibax Tpy6 3, iiauMHaKxr pasoaJibiiOBbiBaTb npo^wjibiibic Tpy6bi nepeKpbiBaixuiH 21 c qmioBpeMeiiHoit 
npoMbiBKovi ?KM/iKocTbio. 3ajK anil i jac mom b Tpy6w non, ^ajmciineM. npu dtom, b u,eHTpanbHOM Kanajie 4 
Kopnyca 1, 6naro;|apH najiwuMio nrryi;epa 5, n,aBJTeiaie >km;\koctm B03pacTacT m. uu3 < ueMCTByn Mcpc3 
OTBepcTMC 16 b eixuiKe Kopnyca 1 m Kaiianw 17 b uyuutiippc 14 iioaoiokhoh onopbi 9 na -ropueBbic noBcpxiiocTW 
ijyinvnffipon 13 h 14. nbiflBvo-aer BanbuyroiuHM oneMenT 12 W3 yryry6neimn 7 Kopnyca no ynopa b cTeimy 
ncpeupbiBaTCJiyi 21. Oahobpcmciaio iicBWAQiu&nbie Banbuyiomtic ajicMeuxbi 10 m 11 Tanae ynnpaioToi b 
cTCHKy nepeKpbioaTCJin. Hancc. najibiryioimie ajieMeHTbi non, AeMcrsweM co3AaHHow paAwanbHOH Hai^py3KM, 
npoKaTi>n»aHCb no BiiyrpcinieM noocpxiiocTM iTpcx|)MJH^«^x Tpy6, paoBajibupnbiBaxnr mx m njionio 
npiiKa-rbioaioT k «rrcnKC oGcuahoh KO/ioinibi 20. Ilpw noAXOAe k 30hc 19 HapynteHitn i>epM<rrwHHocTM oOcaAnoii 
Kojioiuibr 20 Aanjiciiwc npoMbiDOMiioM >kw;;k(x:tw cnvi?KaioT A° MVDiMManwioro, npw kotodom ne npowcxoAMX 



BbiABtmteHua pa^w surbiio- no^BH jkhofo Barrbnytomero arieMeHTa 12 W3 Kopnyca 1. h paoBanbupBbiBaitHe 
npo4>HnbHbix Tpy6 oe^yr J\o o6pa30B<um>i KamnMajibiiorx> /jMaMerpa AoyMn cMeaiibiMH HeBbUjBHJKHbiMH 
BajifcajyiomjiMM aneMeirraww 10 n 11 u Bbi^BMraJomwMcn 3/ieMeuTOM 12, Eorn.a on HaxonMTcn d wcxohiiom. lie 
BbtABKHyroM no;io?KeHMn. ripw dtom pe3b6oDL4e coenjaieicra npo^nnuibLX xpy6 nepeKpueaTe/iw 21 TaKKe 
pactrotpRiOTCH ao BHyTpeHHero ^waMerpa npo<J»MJibHbix TpyG, o6pa3yeMoro npw mx pa3Banbi^oBWoaHi»i b 
30iie iiapyuieioifl, mto ciouKaer no mhhum an bhoh eejiwuuifbi naaneiiMe Ha creHKy o6ca^Hoit Konoimw 20 b 
30hc 19 HapymeHMfl ee repMeTMMHocTM. 

riocjie npoxom^eicLn 3om>i 19 napyineHJtn repMenwHOCTH, rne onacHocrb pa3pymeHMH o6caflHoii kojiohhbi 
OTcyrcTByer, bhobb n o^hmm aior naoneHMe npoMbiDOHHoft jfcwnKocxn m pa3BanbnoBt>iBaHMe nepeKpbi oaTCJi h 
oe^yT no TCXHonortoi, onucaHHOH Bbniie. 

no oKomaHMM pa3earibU.0BbiBaHHH KOJiOHHy 6ypmibHbix Tpy6 3 c BajibupBXon non,HHMaiOT M3 cKDaJKBMbi. 



Claims J<t>opMyna n3o6perenH«|: 



1. BanbHOBKa pfisi pa3Bajiujpni,inaimsi ycrpoficTB w3 npcx|)WibUbix Tpy6. coAepmama*! Kopnyc, 
npMCiioco6nemiL»iM ^tlr coeo^wHeHvttt c KonoHHoft 6ypnnbHbix Tpy6. c uenTpa/ibbHbiM KanajioM m 
yrJiy6jieHMHMM b crerae, b KOTopbix ycranoaneinj c noMonjbio onop Tpw oaribnyionuix 3JieMenra, 
orJumaiomajicH T€M, uto onopa ojpioro Baribuyiomepo aneMenxa ycraHOBJieHa b yrjiydneimM Kopnyca c 

B03MO?RIIOCTbK) pa^Wa/IbHOrO BbUJBWTKCHHH M3 HCPO. 

2. BanbuoBxa no n. 1, oTJiWMaioinaHCH reM, uto panMa/ibHO no^aw^KHa^ onopa Bbi^BHKHoro Banbijyioinero 
ancMeHTa BbmariHena b bhrc A^yx jxwaMerpanbHo pa3HoeennKKX uttrrHHRpOB, 3KcacHTpiraHbEx OTHOCHTC/Ibno 
jjpyr npyra^ npiweM qw7iwHnj> onopbi c 6ojibimiM nwaMerpoM ynnoTHeH ornocHTercbHo Kopnyca m o6pa3yeT co 
ctchkhmh ynny6jieHMH b KOpnyce r^paaaitMecKyio Kawepy, coo6meHHyio c ero jjeirrparabHbnn KaHajioM. 



Drawing(s) |MepxcacM|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 1 0 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be i llustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. f 



Fig. 2 



Fig . 3 



Fig. 4 
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